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the filing of the subject application. 

Note (The list of cited documents etc, is shown below) 
•Claims 1 through 4 
•Cited document 1 
•Remark : 

In the cited reference 1, a color image reading apparatus 
that detects a blue color by synthesizing outputs from two line 
sensors, is described. A person skilled in the art could have 
easily achieved a similar arrangement for a plurality of 
colors . 

(If any amendment is carried out at the submission of 
the argument, the applicant is requested to provide the reason 
that such an amendment is lawful by clearly indicating the 
description of the specification and drawings as filed on which 
such an amendment is based.) 

If any reason (s) for refusal is found later, it will be 
noti f ied . 
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(54) [Title of the Invention] COLOR IMAGE READING APPARATUS 
AND COLOR SOLID-STATE LINE SENSOR THEREOF 
(57) [Abstract] 
[Object] 

To obtain a document reading signal having a satisfactory 
S/N ratio without deteriorating the resolution of a particular 
color due to a spectral characteristic of an illumination light 
source. 

[Constitution] 

Light-receiving portions are aligned in lines by 
respective colors of filters in a direction 54 intersecting 
at right angles with the mechanical scanning direction 49, and 
the sizes 21, 22, 23, and 24 of the light-receiving portions 
for respective colors are made equal, wherein, for at least 
a particular color, the light-receiving portions comprise a 
plurality of lines 23 and 24 at the same position with respect 
to a direction intersecting at right angles with the mechanical 
scanning direction and at different positions with respect to 
the mechanical scanning direction. 

[Advantage ] 

It is possible to obtain high-quality image information 
due to an increase of an S/N ratio of a reading signal having 
a small output level with respect to a spectral characteristic 
of a document illumination light source and the improvement 
of the resolution. 
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[Claims ] 
[Claim 1] 

A color image reading apparatus that obtains image 
information of a document by forming an image of the document 
on a color solid-state line sensor comprising light-receiving 
portions having filters of a plurality of colors with the use 
of an illumination system and an image-forming system, and 
scanning the document by an optical system comprising said 
illumination system and image-forming system mechanically in 
a predetermined direction, said color image reading apparatus 
being characterized in that: 

said light receiving portions are aligned in lines by 
respective colors of said filters in a direction intersecting 
at right angles with said mechanical scanning direction, and, 
for a particular color among said plurality of colors, said 
light receiving portions have a plurality of lines at a same 
position with respect to a direction perpendicular to said 
mechanical scanning direction and at different positions with 
respect to said mechanical scanning direction. 
[Claim 2] 

A color solid-state line sensor that obtains image 
information of a document by forming an image of the document 
on the color solid-state line sensor comprising 
light-receiving portions having filters of a plurality of 
colors with the use of an illumination system and an 
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image- forming system, and scanning the document by an optical 
system comprising said illumination system and image-forming 
system mechanically in a predetermined direction, said color 
solid-state line sensor being characterized in that: 

said color solid-state line sensor comprises the 
light-receiving portions aligned in lines by respective colors 
of said filters in a direction intersecting at right angles 
with said mechanical scanning direction, and the light 
receiving portions corresponding to a particular color among 
said plurality of colors comprise a plurality of lines aligned 
at a same position with respect to a direction perpendicular 
to said mechanical scanning direction and at different 
positions with respect to said mechanical scanning direction. 
[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a color image reading 

apparatus capable of obtaining a high-quality image signal and 

to a color solid-state line sensor employed in the color image 

reading apparatus . 
[0002] 

[Prior Art] 

With the advent of color copying machines, printers, or 
facsimile machines, there has been a need for a color 



solid-state sensor employed in these machines to improve the 
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ability of reading highly precise color information, and for 
a color image reading apparatus to improve an image quality. 
Fig. 4 is a schematic view used to explain generally a close 
coupling type apparatus of a color image reading apparatus of 
this kind. Numeral 40 denotes a color image reading apparatus, 
numeral 41 denotes a document, numeral 42 denotes a document 
table, numeral 43 denotes a document pressing plate, numeral 
44 denotes an illumination light source, such as a halogen lamp, 
forming an illumination system, numeral 45 denotes a slit, 
numeral 4 6 denotes an image-forming optical system, numeral 
47 denotes a color solid-state sensor, numeral 48 denotes an 
exposure optical system, and numeral 49 denotes an arrow 
indicating a mechanical scanning direction. 
[0003] 

According to the color image reading apparatus 40, the 
document 41 is placed on the document table 42, which is fixed 
as being pressed from above by the document pressing plate 43, 
and an image of the document 41 illuminated by the illumination 
light source 44 is formed on the color solid-state line sensor 
47 through the image- forming optical system 46. The color 
solid-state sensor 47 comprises a plurality of solid-state line 
sensors aligned in lines in a direction intersecting at right 
angles with the mechanical scanning direction 49 to correspond 
to a plurality of colors, and color filters provided for the 
respective colors of the solid-state line sensors. Herein, 
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the document 41 is subjected to 2-D scanning by giving a 
direction in which the solid-state line sensors are aligned 
as the main scanning direction, and the mechanical scanning 
direction as the sub-scanning direction, 
[0004] 

Reflection light from the document 41 forms an image on 
the color solid-state line sensor 47 by the image-forming 
optical system, which is color-separated by the color filters, 
and reading signals of respective colors are thus obtained. 
Fig, 5 is a schematic view used to explain an arrangement of 
a color solid-state line sensor and color filters in a color 
image reading apparatus using a reducing optical system. 
Numeral 50 denotes a color solid-state line sensor, numeral 
51 denotes an R(red) filter, numeral 52 denotes a G (green) 
filter, numeral 53 denotes a B(blue) filter, and numeral 54 
denotes the main scanning direction. 

[0005] 

In regard to each of the filters 51, 52, and 53 of the 
respective colors, a necessary filter substance is adhered to 
respective sensor portions of the solid-state line sensor 50 
by means of vapor deposition or the like, and light-receiving 
portions corresponding to their respective color information 
are formed in the respective filter regions. The image of the 
document formed by the optical system 46 is color-separated 
by the filters of the respective colors, and color reading 
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signals corresponding to the respective colors are taken out 
by unillustrated output means. 
[0006] 

Related arts of a color image reading apparatus employing 
the color solid-state line sensor of this kind are disclosed, 
for example, in JP-A-2-203665 . 

[0007] 

[Problems that the Invention is to Solve] 

The light-receiving portions according to the related 
arts described above are identical both in size 
(light-receiving area) and shape corresponding to a plurality 

of colors, and for example, 8 |im is given to a main scanning 
direction width D x , mechanical scanning direction widths D Y r/ 
D yg , and D yb , and a set of R, G, and B light-receiving portions 
aligned in the mechanical scanning direction forms a single 
pixel. 

[0008] 

Fig. 6 is a spectral characteristic view of a halogen 
lamp often used as the document illumination light source. As 
shown in the drawing, the halogen lamp has a characteristic 
that quantities of light increases in the order of B(blue), 
G (green) , and R(red) . Hence, a quantity of light of B(blue) 
is the smallest, and an S/N ratio of a reading signal of B (blue) 
is extremely small compared with those of G (green) and R(red) , 
which deteriorates an image quality. 
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[0009] 

An arrangement disclosed, for example, in JP-A-2-203665 
is known as means for improving the S/N ratio of B(blue) . Fig. 
7 is a schematic view used to explain an arrangement of a color 
solid-state line sensor according to the related art. Numeral 
49 denotes the mechanical scanning direction, numeral 50 
denotes a color solid-state line sensor, numeral 51 denotes 
a light-receiving portion for R(red), numeral 52 denotes a 
light-receiving portion for G (green), numeral 55 denotes a 
light-receiving portion for B(blue), and numeral 54 denotes 
the main scanning direction. 

[0010] 

As is shown in the drawing, the level of a reading signal 
can be increased by making the mechanical scanning direction 
width D yb of the light-receiving portion 55 for B(blue) larger 

(herein, 16 \xra, which is twice as wide) than the widths of the 
light-receiving portion 51 for R(red) and the light-receiving 
portion 52 for G(green). This arrangement, however, can 
improve the S/N ratio of B(blue), but deteriorates the 
resolution . 

[0011] 

Fig. 8 is an MTF characteristic view used to explain a 
relation between the size of an opening in the light-receiving 
portion and the resolution. The resolution of the image 
reading apparatus is chiefly determined by an MTF (Moduration 
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Transfer Function) of the image- forming system, and the MTF 
of the opening determined by the shape of the light-receiving 
portion. Hence, increasing the size (opening area) of the 
light-receiving portion of B(blue) as described above can 
deteriorate the MTF of the opening for B(blue) , which in turn 
deteriorates the resolution. 
[0012] 

Because the MTF of the opening is expressed as: 

MTF = sin (7i*n*x) / (7C*n*x) , 
where x (mm) is the size of the opening, and n (lp/mm) is a 
spatial frequency, in the case of a color sensor of 400 dpi, 
for example, when the size of the light-receiving portion in 
the mechanical scanning direction is 0.0635 mm in terms of the 
size on the document surface, and when the size is increased 
two-fold to 0 . 127 mm, the MTFs of the openings in the mechanical 
scanning direction are as shown in Fig. 8. For example, the 
MTFs for 5 lp/mm are 0.84 and 0.45, respectively, and it is 
therefore impossible to obtain a B(blue) signal at the 
resolution as high as those of G (green) and R(red) signals. 

[0013] 

In particular, in order to obtain image information 
containing a fine line, such as a character, with accuracy, 
it is necessary that the MTFs for the respective colors of 
R(red), G (green), andB (blue) are maintained in a well-balanced 
relation. In the related art described above, however, 
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deterioration in resolution becomes a significant setback in 
obtaining high-quality image information. The object of the 
present invention is, therefore, to provide a color image 
reading apparatus capable of obtaining a reading signal having 
a satisfactory S/N ratio without deteriorating the resolution 
by eliminating the problems in the related arts, and a color 
solid-state line sensor employed therein. 
[0014] 

[Means for Solving the Problems] 

In order. to achieve the above and other objects, the 
present invention is characterized in that, in a color image 
reading apparatus that obtains image information of a document 
by forming an image of the document on a color solid-state line 
sensor comprising light-receiving portions having filters of 
a plurality of colors with the use of an illumination system 
and an image- forming system, and scanning the document by an 
optical system comprising the illumination system and 
image-forming system mechanically in a predetermined 
direction, the light receiving portions are aligned in lines 
by respective colors of the filters in a direction intersecting 
at right angles with the mechanical scanning direction; 
moreover the light-receiving portions for the respective 
colors are identical in size, and the light-receiving portions 
for at least one color comprise a plurality of lines at a same 
position with respect to a direction intersecting at right 
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angles with the mechanical scanning direction and at different 
positions with respect to the mechanical scanning direction. 
[0015] 

In other words, the present invention is characterized 
in that the light-receiving portions, which form the color 
image reading apparatus that obtains image information of a 
document by forming an image of the document on a color 
solid-state line sensor (10) comprising light-receiving 
portions having filters of a plurality of -colors with the use 
of an illumination system and an image-forming system, and 
scanning the document by an optical system comprising the 
illumination system and image-forming system mechanically in 
a predetermined direction, are aligned in lines by respective 
colors (11, 12, 13, 14) of the filters in a direction 
intersecting at right angles with the mechanical scanning 
direction, and, for a particular color among the plurality of 
colors, the light receiving portions have a plurality of lines 
(13, 14) at a same position with respect to a direction (54) 
intersecting at right angles with the mechanical scanning 
direction (49) and at different positions with respect to the 
mechanical scanning direction. 

[0016] 

Also, it is characterized in that the color solid-state 
line sensor (10) comprises light-receiving portions aligned 
in lines by respective colors of the filters (11, 12, 13, 14) 
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in a direction (54) intersecting at right angles with the 
mechanical scanning direction (49), and the light receiving 
portions corresponding to a particular color among the 
plurality of colors comprise a plurality of lines (13, 14) 
aligned at a same position with respect to a direction (54) 
intersecting at right angles with the mechanical scanning 
direction and at different positions with respect to the 
mechanical scanning direction (49) . 
[0017] 

Also, it is characterized in that the plurality of colors 
include three colors: red (R) , green (G) , and blue (B) , and 
that the number of lines for the particular color is two. 

[0018] 
[Function] 

According to the foregoing arrangements, it is possible 
obtain high-quality image information by increasing an S/N 
ratio of a reading signal having a small output level with 
respect to the spectral characteristic of the document 
illumination light source and improving the resolution of the 
reading signal. Consequently, a document can be read with a 
satisfactory S/N ratio at the improved resolution for each of 
R(red), G(green) and B(blue). 

[0019] 
[Embodiment ] 

The following description will describe in detail one 
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embodiment of a color image reading apparatus of the present 
invention and a color solid-state line sensor employed therein, 
with reference to the drawings. Fig. 1 is a schematic view 
used to explain an arrangement of one embodiment of the color 
image reading apparatus of the present invention. Numeral 1 
denotes a color image reading apparatus, numeral 2 denotes a 
document, numeral 3 denotes a document table (platen glass) , 
numeral 4 denotes a document pressing plate, numeral 5 denotes 
an illumination light source, numeral 6 denotes a slit, numeral 
7 denotes an image-forming light source, numeral 8 denotes an 
infrared cut filter, numeral 9 denotes a full-rate carriage, 
numeral 10 denotes a half-rate carriage, and numeral 20 denotes 
a color solid-state line sensor. 
[0020] 

Referring to the drawing, the document 2 placed on the 
document table 3 is fixed on the document table 3 by the document 
pressing plate 4, and is illuminated by the illumination light 
source 5 comprising a halogen lamp. Reflected light from the 
document 2 forms an image on light-receiving portions of the 
color solid-state line sensor 20 through a mirror M, the 
image-forming lens 7, and the infrared cut filter 8. A 2-D 
document image is read by moving the full-rate carriage 9 having 
the illumination light source 5 and the half-rate carriage 10 
in a direction A indicated by an arrow at a rate ratio of 2:1 
and thereby scanning the document mechanically, while at the 
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same time, by performing so-called main scanning through 
electronic scanning with the use of the corresponding line 
sensors in the color solid-state line sensor 20. 
[0021] 

Fig. 2 is a schematic view used to explain an example 
of an arrangement in one embodiment of the color solid-state 
line sensor employed in the color image reading apparatus of 
the present invention. Numeral 20 denotes a color solid-state 
line sensor, numeral 21 denotes a light-receiving portion for 
R(red), numeral 22 denotes a light-receiving portion for 
G (green), numerals 23 and 24 denote light-receiving portions 
for B(blue), numeral 49 denotes the mechanical scanning 
direction, and numeral 54 denotes the main scanning direction. 
As shown in the drawing, in this embodiment, the 
light-receiving portions for B (blue) comprise line sensors in 
two lines to accommodate to the fact that the level of a reading 
signal of B(blue) is small due to the spectral characteristic 
(see Fig. 6) of the halogen lamp in Fig. 1 used as the document 
illumination light source. The resolution of the color 
solid-state line sensor is 400 dpi. 

[0022] 

An R transmission filter is vapor deposited to the 
light-receiving portion 21 for R (red) , a G transmission filter 
to the light-receiving portion 22 for G (green), and B 
transmission filters to the light-receiving portions 23 and 
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24 for B (blue) . According to this arrangement, it is possible 
to obtain a reading signal of B (blue) at high resolution without 
deteriorating the S/N ratio, 
[0023] 

Fig. 3 is a block diagram used to explain one example 
of an output signal processing circuit of the color solid-state 
line sensor. Numeral 20 denotes the color solid-state line 
sensor shown in Fig. 2, numeral 30 denotes an output signal 
processing circuit, numerals 31-1, 31-2, 31-3, and 31-4 denote 
amplifiers, numerals 32-1, 32-2, 32-3, and 32-4 denote sample 
hold circuits, numerals 33-1, 33-2, 33-3, and 33-4 denote 
analog-to-digital converters, numerals 34-1, 34-2, and 34-3 
denote delay circuits, numeral 35 denotes an averaging circuit, 
numerals 36, 37, and 38 denote reading signal outputs of the 
respective colors (RGB) . 

[0024] 

Referring to the drawing, outputs R, G, B(l), and B(2) 
respectively from the line sensors 21, 22, 23, and 24 of the 
color solid-state line sensor 10 are amplified to the 
predetermine level respectively in the amplifies 31-1, 31-2, 
31-3, and 31-4, and reset noises are removed respectively in 
the sample hold circuits 32-1, 32-2, 32-3, and 32-4, after which 
outputs from the sample hold circuits 32-1, 32-2, and 32-3 are 
inputted respectively into the delay circuits 34-1, 34-2, and 
34-3. Meanwhile, an output from the sample hold circuit 32-4 
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is inputted directly into the averaging circuit 35. 
[0025] 

Outputs from the sample hold circuits 32-1, 32-2, and 
32-3 are delayed by certain times respectively in the delay 
circuits 34-1, 34-2, and 34-3. The delay times are equivalent 
to time correction processing needed due to differences in the 
positions among the respective line sensors 21, 22, 23, and 
24 of the color solid-state line sensor 10 with respect to the 
mechanical scanning directions as shown in Fig. 2, and the delay 
times are set so that the reading signals 36, 37 and 38 of the 
respective colors can be obtained simultaneously. 

[0026] 

The B(l) signal time-adjusted in the delay circuit 34-3 
and the B(2) signal from the analog-to-digital converter 33-4 
are subjected to an average operation in the averaging circuit 
35, and an average value of signals for two pixels is thereby 
calculated. This signal processing makes it possible to 
obtain the document reading signals for the signals of the 
respective colors R ( red) , G (green), and B (blue) at a high level 
with satisfactory S/N ratios. 

[0027] 

Because the light-receiving portions 21, 22, 23, and 24 
of the respective colors in the color solid-state line sensor 
are identical in shape, the MTFs for all the colors can be 
improved. In the embodiment described above, B(blue) was 
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explained as a particular color when using a halogen lamp as 
the illumination light source. However, it goes without 
saying that the particular color may be a different color in 
response to the spectral characteristic of the illumination 
light source. Also, the light-receiving portions of the 
particular color are not limited to two lines, and they may 
comprise three or more lines. 
[0028] 

[Advantage of the Invention] 

As has been described, according to the present invention, 
high-quality image information can be obtained by increasing 
an S/N ratio of a reading signal having a small output level 
with respect to the spectral characteristic of the document 
illumination light source and by improving the resolution of 
the reading signal. Consequently, it is possible to provide 
an excellent color image reading apparatus capable of reading 
a document at improved resolution with satisfactory S/N ratios 
for the respective colors: red (R) , green (G) , and blue (B) . 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a schematic view used to explain an arrangement 
in one embodiment of a color image reading apparatus of the 
present invention . 

[Fig. 2] 

Fig. 2 is a schematic view used to explain an example 
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of an arrangement in one example of a color solid-state line 
sensor employed in the color image reading apparatus of the 
present invention . 
[Fig. 3] 

Fig. 3 is a block diagram used to explain one example 
of an output signal processing circuit of the color solid-state 
line sensor. 

[Fig. 4] 

Fig. 4 is a schematic view used to explain generally a 
close coupling type apparatus of a color image reading 
apparatus of this kind. 

[Fig. 5] 

Fig. 5 is a schematic view used to explain an arrangement 
of a color solid-state line sensor using a reducing optical 
system and color filters thereof. 

[Fig. 6] 

Fig. 6 is a spectral characteristic view of a halogen 
lamp often used as a document illumination light source. 
[Fig. 7] 

Fig. 7 is a schematic view used to explain an arrangement 
of a color solid-state line sensor according to a related art. 
[Fig. 8] 

Fig. 8 is an MTF characteristic view used to explain a 
relation between the size of an opening in a light-receiving 
portion and the resolution. 
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[Description of Reference Numerals and Signs] 

1 : color image reading apparatus 

2 : document 

3: document table (platen glass) 

4: document pressing plate 

5: illumination light source 

6: slit 

7: image-forming light source 

8: infrared cut filter 

9: full-rate carriage 

10: half-rate carriage 

20: color solid-state line sensor 
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mm 

FIG. 1 

1: COLOR IMAGE READING APPARATUS 

2 : DOCUMENT 

3: DOCUMENT TABLE 

4: DOCUMENT PRESSING PLATE 

5: ILLUMINATION LIGHT SOURCE 

6: SLIT 

7: IMAGE-FORMING OPTICAL SYSTEM 

8: INFRARED CUT FILTER 

9: FULL-RATE CARRIAGE 

10: HALF-RATE CARRIAGE 

20: COLOR SOLID-STATE LINE SENSOR 

FIG, 2, FIG. 5 & FIG. 7 

54: MAIN SCANNING DIRECTION 

49: MECHANICAL SCANNING DIRECTION 

FIG. 3 

34-1 - 34-3: DELAY 
35: AVERAGING 

FIG. 6 

QUANTITY OF LIGHT 
WAVE LENGTH 
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30 tt*3£*la]«DY R , D yg , D yb fi«^.ff 8 i* ml-»J«S 

[0 0 0 8] B6ttBafia^*:aai: LT#fflStt-5^ci 
^^7 v^^JfeWttia-Cfco-C. l^lHlw^^ttfcJ: 5 

/NDyy7V7*(l B -*G ~>R 

0OS/N(iG , R (Ctb^<-Cffi«)-C/hS 

40 [0 0 0 9] ±IEL7cB (Wfe) ^ S/N^efei^-rS^ 
l^iLt, W^.tf»IS s F2-2 0 3 6 6 5-»4^«(CBfl^ 

4 9(i««W3fe3iE*lSj. 5 0(i^77-B*7^^ir 
V-^, 5K1R (asfe) fflSTfegP, 5 2(iG ffl 
S3tSn. 5 5I1B ffig^a, 54(i^^S^fS] 

[0 0 1 o] iB]ia^^ufcJ;5(-, B (Wfe) (OS*^ 
5 5 0««W3fe**f6)iiaDy b SrR (*&) fflg^^S 
50 1, G (»fe) ffiSlTt^S 2(Oig{Ztt-<T^# < (^^ 



3 

[001 1 ] E9 8 lig36ffl<DBB P <D±% £ £ m&LjKOVl 

Wfft*!** ±(^ig«*^*<OMTF (Mo d u r a t i 
onTransfer Function) £ iSTfc&SO 
Wt^s 6^P^MTFHJ:oTft5o Ifc^ot, 

[0 0 12] glPOMTFIl ^B£f^P 
(mm) , SRBJSJfiSSSrn (lp/mm) ti^tikZ, M 
TF=s in (7r-n-x)/(7c*n*x) <fc & -5 O 

t\ «;trf 4 oodpi <D#7—t^y-zmztti&. 

0 . 12 7 mm<7)^^(7)t$^^^^;^P^f^ P 0MT F 
{■XmSlZfjx^fzX b 0 . #Jx_f;£5 1p /mm^)MT 
Ft*t*L-?*L0. 84, 0. 4 5i4oTL*l^\ G 
, R «#£H#<E>«Wft*-CB (Wfe) 

ft £ t f±T-# fcl \ 

[0 0 13] £fd. 3t^<CifO«i»S:^tfiii«««*» 
SJ:<#5fc^(C(i, R , G , B (* 

fe) C>^fe(c^t-r5MTF^/<7>^J:<{^/ t cixrv>5 

* o t & ft n D n « <d m & ffi m * » 6 _h * # * ft J f 

£ # 7 - @ * 7 -< ^ir V* -5 r £ ( z tb Z> . 

[0014] 

* 7 -|§&7 ^ >"tr v*±(wBlH**3 J: ViKfift***Jw 
*3l£-r6C^lcJ:9, WI2IB«tOiij«««*»5*7- 

3i* rs) t m. as -r 6 * fa t c 7 * / u 9 <n & & r 1 1 z 7 -< 
(wjfe-c, m^^^^&ti.m-^ ^ t L-C'>4< 
1 t 1 fe(wBaLrttWi5««w*3i*ifi)tiaxi-s*r63 

[0015] -f-*fe*>, 1StS[feC07^/U^^ 
to$*S^P>45*7- Hf*^ >ir v-tf- (10) ± 



(3) SW5-2 3 6 2 0 1 

4 

/u^^fe (11, 12, 13, 14) r«l:t:7^y^ 

11, «flS««6«)*3lE*r»] (4 9) irSX-r^^fa (5 
4) HJ*urfit«3&s^u<. **oiWE««W*36*fP3^ 
#LT«fc5«fcfil::«S*7*f V (13, 14) Sr^rfrL 

[0 0 16] Strl2^7 7—^*7 -f>"feVi^ (1 

10 0) Sr. -t<DS*W* s #lrlE»«»*a*I»J (4 9) <ti£ 
3?-r-5*fa (5 4) l:(tSS7-{/^ (11, 12, l 

3, i4) <D#firi{C7-r">-«iwBB?i]$ttr>i9. w 
£3S#ffl£fi3Si-*;frrpj (5 4) u:*tLTffiBas*SL 

<, ?5*o#!rl5*«W*aE*|p3 (4 9) !C*fUT«*Sffi 

fi(cia3?usttfca«[7^^ (13, i4) a*e>«/8L.fc 
[0017] **5, ttrfBlSiafe^. * (r) , a 

(G) , W (B) (D3fei:U. llttfEWKfe*:* (B) t 
[0 0 18] 

\ztt m^J u-^/u^/js $ ^ t? If ^co s/N^r^: 

tgm.&'&zzkfrtjmktez* ztiizj:*)^ ife (r) , 

» (G) , » (B) W3MCS/N^J:<, **o«« 
[0019] 

*3j;l«-o*7 7— @»7>r >"trv^(D^5S^iI(wO#. B 
■efcot, 'i(i*7—lilHfeSt^«t<9 3SB. 2(ij^fg. 3 

*jh. 6(ix!iyh, 7 n&&ytm. s ^ h 7 

-f/U-^x 9 J177PU— h^r-v y ^ >\ 1011^-7 1/- 
h*t!l'/^ 2 0(1^7 7— (S*7^>ir>-^T*$>6 0 
[0 0 2 0] ISJH(C*5^X, ^a^3±I^B^^x^:IS 

40 «2(ilSISBES4"CttJB»(-&3±(c@^s^ /Nn^y 

7^A^ttSflBW3teW5tCJ:!9ffiMStbSo 
-f 8SriiUT*7— @*7-f ^1r^2 0C0S*^ 
9t/W!/-h*iryy^l Otlt 2 : KOj&Kfcfc 

fp]ii#(w^7— Sf^7-T ^irv-^2 0<7)^a^7-r Vir 
^^S^W*3lcXBf3H±*3SSrfT5 wtt-J: 5 % 2 ft 
7c <75 JS fig [MI ft S: R & & 0 
50 [0021] H2(i*3SW(wj:5*7-iii«K^Bil9K 



5 

fiK«*KM"T5«*iax-*>oX. 2 0li;&7 — Bf*^*f 

^-fc^lK 2 1liR (#) mgftU. 2 2I1G (HO ffl 
g^Stf. 2 3 £ 2 4 I1B (#) 4 9 ttMttft 

ffl^t>*i5^Byy7^»36«H4 (0 6#B) 

Tx B (#) fflg3feSB*2?ija?7-f V-feVlM^SIricL-C 
£>5 0 ft*3* 7— ^#7^ Vir>-^co^^^fi4 

0 0 d p i t UTl^£ 0 

[0 0 2 2] IT, _hIER (#) J8§3te«& 2 1 KfiR 
n-*^ ^fcB (W) fflS36«2 3 f 2 4t^fiB^i@r7 

ft<, ^oHi^X^6^H^*#5o 
[0 0 2 3] 1^3(1^7— @^7-T >"trvif otiH^fa^ 
MfSleII8a3— -WSrttM-r^^ny^HX-fcoX. 2 0 

ff-^&SitElSg, 3 1-1, 31-2, 31-3, 3 1- 
4 flif ifigS* 32-1, 32-2, 32-3, 32-4 
fUJ-^TVu* — /U KIsISS. 33-1, 33-2, 3 3- 
3, 3 3-4f*A/DX»»* 34-1, 34-2, 3 
4-3 fiiiSglHlK. 3 5 fl¥^{fctH3S£, 3 6, 3 7, 3 
8 fi-tti^Jvfrfe (RGB) OBt^Blf3«-^ttJ^3T-4> 

[0 0 2 4] |^BI(w*5l^-C. #7— @#7-f ^IrviM 
O^^'Otyf 2 1, 2 2, 2 3, 2 4frh<D\&j] 
R, G, B (1) , B (2) 11, ^tl^nm^ 3 1 - 

1, 31-2, 3 1- 3, 31-4 XftrfetO U-<;U{^ 
f^n-d^TVu* — /u KIh3^3 2 - 1 , 3 2- 2, 3 
2-3, 3 2-4lr^^Tyiry h/^Xcof&5fe£:fTo 
tzM. y-^y/lsfc— J\s 32-1, 32-2. 32 
- 3 60tibJ^liS^[e3SS3 4 - 1 , 34-2, 34-3 
AjTf&o — 1/-^7Vp*-/U K[h]&3 2 -4(7?ai^J 
tefi^¥#D{b[£]S&3 5 llA^i"5o 

[0 0 2 5] ^S-ffVib — ix, 3 2- 1, 3 2- 

2, 3 2- 3(^ttJ^(iilSIeIK3 4 - 1 , 3 4 - 2, 3 

4-3-C0fS^B*Bi]fc'tta5SStLS« ^a^raii* 
Mfrf£ia.2(winL/cJ: ? lc % *7-l*7^tytl0 
<D&7<< V-fe yf 2 1 , 2 2, 2 3, 2 4 7^$S$t#J;^ 

*), &60H^»5fi^3 6, 3 7, 3 8*5|SIB#|C»e> 

[0 0 2 6] SS£[£]&3 4 - 3 -CB*PaWfi£*xfcB 
(1) ff-^i: A/D2E&B3 3-4rt*<b<OB (2) ff# 



(4) ^¥5-2 3 6 2 0 1 
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(m , g (») , b (W) ^^-fefi^tco^T(7?j^fa 

[00 2 7] ^LT, ^7-i*7^f Vf-cO^-feco 
S3t»2 1, 2 2, 2 3, 2 4^W^C^U^c 

fc^O^^B («) tlTttWl^ sawstw 
1 0 0»*»tt(-J£ £ r -tffi«3£fej&sft ft 5 1 CO T-«> 6 r £ 
fiS5*-et>ftt\ SKWj£feJflog#ffifi2 7 

W^dlSfel*, 3«±co«»7^V&»tt6^£fc*THB 

[0 0 2 8] 

IpJ ± £ * T K o d p Mo S «f» $a * » <5 r £ a* pJtB <h ft -5 0 
Cixia^ * (R) , £pr (G) , * (B) 03#,#t(c 

20 s/nj&*j:<. fr^M&Jj%m±£Tttimffim%*%i9fr 

IH2] *Jg W X 3 is 7 -BHfttt** 9 ^Hi-ffl i * 

[I9 5] 3B8/h**3S*ffl^fc*7-@flS7-f Vir>-^ 
[B6 ] K«(fiaW3t:K^ U^JW^nyyyy 

40 "T^MT F^^EIT-$>5o 

1 . . . . *7-i®«M^st?)3sa. 2 • • • -wa, 

3 • • • ■ J}Kf^5 a (y^ry^/^^) , 4 • • • • JS« 
JEK. 5 • • • • fiBMAjIB, 6 • • • •^ys/h, 7 ■ 

• • • JSfft*8l, 8 • ■ • • ifr9\-Xy h7^;u^, 9 • 

• • • h ^r-^ 1 0 • • • • — 7 U — 
h^r^ y y v*. 2 0 • • • • 7^7— (g^7-T ^ir>-i7- 0 
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